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(54) HEAT EXCHANGER 

(57) An oil cooler (11) comprises oil passage form- 
ing members (2A) formed by joining a pair of plates 
(20A). each of which has through holes (21) on both 
ends thereof and a channel portion (22) between the 
both through holes (21), to each other with recessed 
surfaces of the channel portions (22) facing each other, 
the pair of plates (20A) being disposed in parallel to 
each other with a horizontal spacing therebetween, and 
annular header, forming members (4A) interposed 
between right and left ends of adjacent oil passage 
forming members (2A). Respective upper and lower end 
surfaces of the header forming memt)er (4A) include flat 
portions (41 ) adapted to overlap flat portions (24) on 
edges of the through holes of the plate (20A), and 
recessed portions (42) fitted on convex surfaces on 
ends (22a) of the channel portions (22). Thus the annu- 
lar header forming merri:>ers (4A) are joined to peripher- 
ies of communication ports (23) which are defined by 
the through holes (21) and open ends of the channel 
portions (22) on the plates (20A) and which communi- 
cate with the header forming members. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to heat exchang- 
ers, for example, for use as air-cooled oil coolers, after 
coolers, inter coolers, radiators, etc. 

BACKGROUND ART 

[0002] Plate fin heat exchangers of the so-called 
drawn cup type which can be manufactured with a high 
efficiency are generally used as heat exchangers for 
use as air-cooled oi! coolers or air-cooled after coolers 
for various industrial devices. The heat exchangers of 
this type comprise fluid channel members and fins 
which are arranged alternately in layers, the channel 
members being each conposed of a pair of dishlike 
plates which are joined as opposed to each other. Each 
of the plates has at each of its opposite erxds a header 
recessed portion which is shaped in the form of a cup by 
drawing and formed with a fluid passing hole in its bot- 
tom wall. The holes thus formed in the fluid channel 
members provide a header at each end of the heat 
exchanger. 

[0003] In the case of the heat exchangers described, 
however, the plates are shaped by press work using a 
single kind of die. so that there arises a need to prepare 
another die anew when the length of the core portions, 
i.e., the length of the plates, is to be changed. Especially 
in the case of heat exchangers for industrial devices or 
apparatus which exchangers are fabricated in many 
kinds in a small quantity for each kind, it has been diffi- 
cult to fxepare plates of different lengths to meet the 
demands in view of the production cost of different dies. 
[0004] In the case of the plate fin heat exchanger of 
the drawn cl^^ type described, the cup-shaped header 
recessed portions of the plates have a reduced thick- 
ness smaller than the plate thickness owing to the draw- 
ing work with the result that the headers become 
insufficient in pressure resistance, vibration resistance 
and corrosion resistance. 

[0005] Conventional heat exchangers include those 
which comprise fluid channel members each formed by 
joining a pair of dishlike plates, or a dishlike plate and a 
flat plate, and annular header members each inter- 
posed between the corresponding ends of each pair of 
adjacent fluid channel members. 
[0006] With such heat exchangers, the header mem- 
bers are superior to the header recessed portions of the 
plate fin heat exchanger of the drawn cup type in resist- 
ance to pressure, vibration and corrosion, whereas 
since the dishlike plates are similarly shaped by press 
work using a single kind of die, there arises a need to 
prepare another die anew when the length of the core 
portions, i.e., the length of the plates, is to be changed. 
[0007] Heat exchangers are also available conven- 
tionally which comprise fluid channel members each 



composed of an intermediate plate having a channel 
forming slit and flat outer plates joined respectively to 
opposite sides of the intermediate plate, and annular 
header members each interposed between the corre- 
5 spording ends of each pair of adjacent fluid channel 
members, 

[0003] The heat exchangers of this type are inferior to 
plate fin heat exchangers of the drawn cup type in pro- 
ductivity, while there is a need to prepare another die 

10 anew when the length of the intermediate plates is to be 
changed. Additionally, if it is attanpted to form a piping 
socket communication bore aaoss tvw) adjacent header 
members, for exanple, for connection to piping of 
increased diameter, the fluid channel member compris- 

15 ing three plates and having a relatively large thickness 
will offer resistance to the flow of fluid through the 
socket communication bore. It is therefore impossible to 
form the piping socket communication bore, conse- 
quently limiting the freedom to position the piping con- 

20 nection correspondingly. 

[0009] An object of the present invention is to provide 
a heat exchanger which readily permits changes in the 
length of its core portions as demanded although com- 
parable to plate fin heat exchangers of the drawn cup 

25 type in productivity and which comprises headers hav- 
ing high resistance to pressure, vibration and corrosion 
and is less likely to be limited in the freedom to position 
the piping connection. 

30 DISCLOSURE OF THE INVENTION . 

[0010] The present invention provides a heat 
exchanger conprising a plurality of fluid channel mem- 
bers arranged one above another in parallel at a spac- 

35 ing and each composed of a pair of plates, each of the 
plates having a fluid passing hole at each of opposite 
lateral ends thereof and a channel portion exterding 
over the entire length thereof between the end holes for 
forming a fluid channel, the pair of plates being joined 

40 with recessed surfaces of their channel portions 
opposed to each other to form the fluid channel mem- 
ber; and annular header members each interposed 
between each pair of adjacent fluid channel members at 
each of opposite lateral ends of the heat exchanger, 

45 each of the header members having upper and lower 
end faces each comprising a flat portion to be fitted to a 
flat portion of an edge of each plate defining the end 
hole thereof and a recessed portion to be fitted to a pro- 
tuberant end face of the plate channel portion, the upper 

50 and lower end faces of each of the header members at 
each of the opposite lateral ends of the exchanger being 
join^ to a peripheral edge portion of the plate immedi- 
ately adjacent thereto and defining an opening formed 
by the end hole of the plate and an open end of the 

55 channel portion thereof for communication with the 
header member to form a header at each of the oppo- 
site lateral ends. 

[001 1] With the heat exchanger of the present inven- 
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tion. the plates and the header members are joined into 
an exchanger body, for example, by collective vacuum 
brazing, so that the heat exchanger is comparable to 
plate fin heat exchangers of the drawn cup type in pro- 
ductivity. 5 
[001 2] The plates of the heat exchanger each have a 
fluid passing hole at each of opposite lateral ends 
thereof and a channel portion extending over the entire 
length thereof between the end holes for forming a fluid 
channel, so that the length of the plates can be altered io 
with extreme ease as demanded. The heat exchanger is 
therefore suited especially for use as heat exchangers 
for industrial devices which exchangers are to be fabri- 
cated in many kinds in a small quantity for each kind. 
[001 3] The annular header members for forming the 15 
header can be obtained, for exarr^le, by cutting a hol- 
low extrudate having a relatively large thickness into 
blocks of predetermined size and forming a recused 
portion partly in the cut end faces of the cut blocks. The 
header members are therefore easy to make and excel- 20 
lent in resistance to pressure, vibration and corrosion. 
[0014] To be suitable, the material for the plates is a 
double-faced aluminum brazing sheet in view of bonda- 
bility. whereas other metal may alternatively be used, 
[001 5] The annular header merrtoers can be obtained 25 
by cutting a hollow extrudate. for example, of aluminum 
(including an alumirum altoy. the same as hereinafter) 
having a relatively large thickness into trfocks of prede- 
termined size and forming a recessed portion partly in 
the cut end faces of the cut blocks. The header mem- 30 
bers are therefore easy to make and excellent in resist- 
ance to pressure, vibration and corrosion. 
[0016] An outer fin, which is usually a corrugated fin, 
is interposed between each pair of adjacent fluid chan- 
nel merrt>ers of the heat exchanger. An inner fin, such ss 
as an offset fin or corrugated fin of the straight type, may 
further be inserted in the fluid channel of the fluid chan- 
nel member. Side plates are disposed externally of the 
respective fluid channel members at opposite ends of 
the arrangement of channel menders in layers with 40 
respect to the direction of arrangement, with a header 
member of the same shape as the header members 
interposed between each side plate and the channel 
member adjacent thereto at each lateral end of the 
exchanger. A piping socket is usually attached to each 45 
of these side plates. In this case, an outer fin is inter- 
posed also between each side plate and the fluid chan- 
nel member adjacent thereto. 

[0017] In the heat exchanger described, at least one 
of the opposite end holes of each plate is divided into so 
front and rear portions by a striplike partition extending 
laterally, the channel portion of the plate being divided 
into front and rear portions by a ridgelike partition pro- 
jecting In the form of a reverse channel toward a 
recessed side of the channel portion and having a top 55 
wall extending laterally so as to be integ-al with the strip- 
like partition, the header merrbers at at least one of the 
opposite lateral ends of the exchanger each having a 



hollow portion divided into front and rear portions by a 
vertical partition wall corresponding to the stripiike par- 
tition of the plate, the recessed portion in each of the 
upper and lower end faces of each header merrber with 
the vertical partition wall being divided into front and 
rear portions by a protruding partition fittable to a 
recessed end of the ridgelike partition of the plate, each 
of upper and lower end faces of the vertical partition wall 
being joined to the striplike partition of the plate 
opposed thereto, the protruding partition of the 
recessed portion in the end face of the header merrdDer 
being joined to the recessed end of the ridgelike parti- 
tion of the plate opposed thereto. 
[0018] The structure described above affords inde- 
pendent front and rear two. groups of fluid channels and 
headers. The front group which is the upstream side of 
air is used as an after cooler portion, and the rear group 
which is the downstream side of air as an oil cooler for 
the heat exchanger to serve economically as a compos- 
ite cooler. 

[0019] A fluid can be caused to flow through the two 
fluid channels of each fluid channel member in counter- 
current relation. This achieves an improved heat 
exchange efficiency, consequently making it possible to 
contact the heat exchanger in its entirety 
[0020] The present invention provides another heat 
exchanger which comprises a plurality of fluid channel 
members arranged one above another in parallel at a 
spacing and each composed of a first plate and a sec- 
ond plate, the first plate having a fluid passing hole at 
each of opposite lateral ends thereof and a channel por- 
tion extending over the entire length thereof between 
the end holes for forming a fluid channel, the second 
plate having a fluid passing hole at each of opposite lat- 
eral ends thereof, the plates being joined with a 
recessed surface of the channel portion of the first plate 
opposed to the second plate to form the fluid channel 
member; and annular header merrtoens each inter- 
posed between each pair of adjacent fluid channel 
members at each of opposite lateral ends of the heat 
exchanger, each the header members having upper 
and lower end faces one of which comprises a flat por- 
tion to be fitted to a peripheral edge portion of the sec- 
ond plate defining the end hole thereof, the other end 
face comprising a flat portion to be fitted to a flat portion 
of an edge of the first plate defining the end hole thereof 
and a recessed portion to be fitted to a protuberant end 
face of the channel portion of the first plate, one of the 
upper and lower end faces of each of the header mem- 
bers at each of the opposite lateral ends of the 
exchanger being joined to the hole-defining peripheral 
edge portion of the second plate opposed thereto, the 
other end face being joined to a peripheral edge portion 
of the first plate opposed thereto and defining an open- 
ing formed by the end hole of the first plate and an open 
erd of the channel portion thereof for communication 
with the header member to form a header at each of the 
opposite lateral ends. 
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[0021] In this heat exchanger the first plate, has a 
fluid passing hole at each of opposite lateral ends 
thereof and a channel portion extending over the entire 
length thereof between the end holes for forming a fluid 
channel, and the second plate has a fluid passing hole 
at each of opposite lateral ends thereof. Accordingly, the 
length of these plates can be altered with extreme ease 
as dennanded. The heat exchanger is therefore suited 
especially for use as heat exchangers for industrial 
devices which exchangers are to be fabricated in many 
kinds in a small quantity for each kind. 
[0022] In the heat exchanger described, at least one 
of the opposite end holes of the first plate is divided into 
front arKj rear portions by a striplike partition extending 
laterally, the channel portion of the first plate being 
divided into front and rear portions by a ridgeltke parti- 
tion projecting in the form of a reverse channel toward a 
recessed side of the channel portion and having a top 
wall extending laterally so as to be integral with the strip- 
like partition, at least one of the opposite end holes of 
the second plate being divided into front and rear por- 
tions by a striplike partition corresponding to the striplike 
partition of the first plate, the header members at at 
least one of the opposite lateral erKte of the exchanger 
each having a hollow portion divided into front and rear 
portions by a vertical partition wall corresponding to the 
striplike partition of the plate, the recessed portion in 
one of the upper and lower end faces of each header 
member with the vertical partition wall being divided into 
front and rear portions by a protruding partition fittable 
to a recessed end of the ridgelike partition of the plate, 
each of upper and lower erd faces of the vertical parti- 
tion wall being joined to the stripiike partition of the plate 
opposed thereto, the protruding partition of the 
recessed portbn in the end face of the header member 
being joined to the recessed end of the ridgelike parti- 
tion of the plate opposed thereto. 
[0023] The structure described shove affords inde- 
pendent front and rear two groups of fluid channels and 
headers. The front group which is the upstream side of 
air is used as an after cooler portion, and the rear group 
which is the downstream side of air as an oil cooler for 
the heat exchanger to serve economically as a compos- 
ite cooler, 

[0024] A fluid can be caused to flow through the two 
fluid channels of each fluid channel member in counter- 
current relation. This achieves an improved heat 
exchange efficiency, consequently making it possible to 
corr^act the heat exchanger in its entirety. 
[0025] In the heat exchanger described, a piping 
socket communication bore may be formed across at 
least two adjacent header members of the header at at 
least one of the opposite lateral ends of the exchanger, 
with one end of at least one pair of plates of the fluid 
channel member positioned in the socket communica- 
tion bore. 

[0026] The piping socket communication bore formed 
across the two adjacent header members of the header 



has positioned therein one end of at least one pair of 
plates which end is relatively thin and is therefore 
unlikely to offer great resistance to the flow of fluid 
through the socket communication bore. This increases 
5 the freedom to position the piping connection even 
when an inlet pipe or outlet pipe of great diameter is 
used. 

[0027] In the heat exchanger described, the pair of 
plates forming the fluid channel member each prefera- 

10 biy have a vertical wall extending longitudinally thereof 
along each of front and rear edges of the plate between 
the corresponding pair of laterally opposed header 
members so as to be in contact with outer surfaces of 
the opposed header members for determining the 

75 inward position of the opposed header members. 

[0028] In the heat exchanger described, the channel 
portion of each of the pair of plates constituting the fluid 
channel merrt>er is preferably formed at opposite ends 
thereof with respective vertical walls extending trans- 

20 versely of the plate so as to be in contact with inner sur- 
faces of the corresponding pair of laterally opposed 
header members for determining the outward position 
of the opposed header menrt>ers. Preferably, the plate 
having the transverse vertical walls is also provided with 

25 the inward position determining vertical walls described. 
[0029] In the heat exchanger wherein the fluid channel 
merrber comprises the first plate and the second plate, 
the channel portion of the first plate and an inner portion 
of the second plate defining the opposite end holes are 

30 each preferably formed at opposite ends thereof with 
respective vertical walls extending transversely of the 
plate so as to be in contact with inner surfaces of the 
corresporKiing pair of laterally op^sed header mem- 
bers for determining the outward position of the 

35 opposed header members. 

[0030] In the heat exchanger described, the first plate 
and the second plate which form the fluid channel mem- 
ber each preferatrfy have, in addition to the outward 
position determining vertical walls, a vertical wall 

40 extending longitudinally thereof along each of front and 
rear edges of the plate between the corresponding pair 
of laterally opposed header menders so as to be in con- 
tact with outer surfaces of the opposed header mem- 
bers for determining the inward position of the opposed 

45 header members. 

[0031 ] In fabricating the heat exchanger of the inven- 
tion wherein the vertical walls are provided for determin- 
ing the inward position of the header members, by 
arranging the fluid channel members and header mem- 

50 bers in a multiplicity of layers to assemble an exchanger 
core of specified shape and collectively brazing the 
assembly as restrained by a jig at opposite sides, the 
outer surface of each header member is held in contact 
with the inward position determining vertical walls of the 

55 corresponding plate, whereby the header member is 
reliably prevented from shifting inwardly of the 
exchanger core. 

Accordingly the opening portion of each header mem- 
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ber IS accurately positioned In register with the commu- 
nication opening of the corresponding fluid channel 
member. The heat exchanger can therefore be fabri- 
cated easily and made free of fluid leakage. 
[0032] In fabricating the heat exchanger wherein the 5 
vertical walls are provided for determining the outward 
position of the header members by collective brazing as 
described above, the inner surface of each header 
member is held in contact with the outward position 
determining vertical wail of the corresponding plate, io 
whereby the header member is prevented from shifting 
outwardly of the exchanger core. 
[0033] In fabricating the heat exchanger which has 
both the vertical walls for determining the inward posi- 
tion of the header members and the vertical walls for is 
determining the outward position of the header mem- 
bers, i.e., the heat exchanger defined in the appended 
claim 8. by collective brazing, each header member has 
its outer surface held in contact with the inward position 
determining vertical walls of the corresponding plate 20 
and is thereby prevented from shifting inwardly of the 
exchanger core while having its outer surface held in 
contact with the outward position determining vertical 
wall of the plate and being effectively prevented from 
shifting outwardly of the core, whereby the heat 2S 
exchanger can be fabricated more accurately and easily 
by collective brazing. 

[0034] In the heat excfianger described, the pjair of 
plates constituting the fluid channel member are each 
preferably formed, along an edge thereof defining each 30 
of the opposite end holes, with a slanting wall positioned 
at an acute angle with an inner surface of the header 
member and integral with the flat portion and the chan- 
nel portion. 

[0035] In the heat exchanger wherein the header 35 
memt)ers each have the vertical partition wall, the pair 
of plates constituting the fluid channel member are each 
preferatDly formed, along an edge thereof defining the 
end hole having the striplike partition, with a slanting 
wall positioned at an acute angle with an inner surface 40 
of the header member and an inner surface of the verti- 
cal partition wall and integral with the flat portion, the 
striplike partition and the channel portion. 
[0036] In the heat exchanger wherein the fluid channel 
members each comprise the first plate and the second 45 
plate, the first plate is preferably formed, along an edge 
thereof defining each of the opposite end holes, with a 
slanting wall positioned at an acute angle with an inner 
surface of the header member and integral with the flat 
portion and the channel portion. 50 
[0037] In the heat exchanger wherein the fluid channel 
members each comprise the first plate and the second 
plate, and the header members each have the, vertical 
partition wall, the first plate is preferably formed, along 
an edge thereof defining the end hole having the strip- 55 
like partition, with a slanting wall positioned at an acute 
angle with an inner surface of the header member and 
an inner surface of the vertical partition wall and Integral 



with the flat portion, the striplike partition and the chan- 
nel portion. 

[0038] With the heat exchanger described, the portion 
of the plate to be fitted in its entirety to each header 
member in lapping relation is not in the form of a flat 
plate which Is liable to deform during the assembling 
procedure but is provided with a slanting wall fittable in 
the header member. Accordingly the entire plate is 
given enhanced strength and less prone to deformation. 
Moreover, a sufficient amount of brazing material can 
be filled in between the inner surface of the header 
member and the outer surface of the slanting wall. 
[0039] Further in the case of the heat exchanger 
wherein the slanting wall makes an acute angle with the 
vertical wall of the header and Is integral with the strip- 
like partition, a sufficient quantity of brazing material 
can be filled in between the surface of the vertical parti- 
tion wall and the outer surface of the slanting wall in 
addition to the portion of the brazing material applied to 
the header member inner surface. This assures more 
reliable brazing. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0040] 

FIG. 1 is a perspective view of an oil coder accord- 
ing to a first embodiment of the invention; 
FIG. 2 is an exploded perspective view of the oil 
cooler of the first errtodiment; 
FIG. 3 is an exploded enlarged perspective view 
showing one unit of the oil cooler of the first embod- 
iment on an enlarged scale; 
FIG. 4 is an enlarged view in section taken along 
the line IV-IV in FIG. 1 and showing a portion, 
including an oil inlet, of the oil cooler of the first 
efrtfxxjiment on an enlarged scale; 
FIG. 5 is an enlarged side elevation partly broken 
away and showing the portion, including the oil 
inlet, of the oil cooler of the first embodiment; 
FIG. 6 is a diagram for illustrating the flow of oil 
through the oil cooler of the first embodiment; 
FIG. 7 is an exploded perspective view showing a 
pair of modified plates for use in the first embodi- 
ment; 

FIG. 8 is a side elevation partly broken away, corre- 
sponding to FIG. 5 and showing the plates of FIG. 7 
as used in the embodiment; 
FIG. 9 is a fragmentary perspective view of the oil 
cooler of the first errtfxxiiment wherein the plates of 
FIG. 7 are used; 

FIG. 10 is an exploded perspective view showing 
another modification of pair of plates along with left 
and right header members for use in the first 
embodiment; 

FIG. 11 is an enlarged view in section taken along 
the lineXI-XI in FIG. 10; 

FIG. 12 is a perspective view of a composite cooler 
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according to a second embodiment of the invention, 
FIG. 13 an exploded perspective view showing one 
unit of the composite cooler of the second embodi- 
ment on an enlarged scale; 

FIG. 14 is an enlarged side elevation partly broken s 
away and showing a portion, including a com- 
pressed air outlet, of the composite cooler of the 
second entoodiment; 

FIG. 1 5 is a diagram for illustrating the flows of com- 
pressed air and oil through the composite cooler of 
the second emtxKliment; 

FIG. 16 is an exploded perspective view showing a 
modified plate for use in the second embodiment; 
FIG. 17 is a diagram showing a header merrtoer 
included in an oil cooler according to a third embod- 
iment of the invention and also showing the f bw of 
oil through the oil cooler; 

FIG. 18 is an exploded perspective view showing 
on an enlarged scale one unit of an oil cooler 
according to a fourth embodiment of the invention; 
and 

FIG. 19 is an exploded perspective view showing 
on an enlarged scale one unit of a composite cooler 
according to a fifth embodiment. 

BEST MODE OF CARRYING OUT THE INVENTION 

[0041] The best mode of carrying out the invention, 
i.e., heat exchangers embodying the invention, will be 
described with reference to the drawings. 

First Embodiment 

[0042] This embodiment is an application of the 
present invention to an air-cooled oil cooler 1 1 for indus- 
trial devices such as compressors, and is shown in 

FIGS. 1 to 6. 

[0043] The oil cooler 1 1 comprises six oil channel 
memfc>ers 2A arranged one atx>ve another in parallel at 
a spacing and each composed of a pair of plates 20A, 
two upper and lower side plates 3 disposed externally of 
arKj spaced apart from the respective oil channel mem- 
bers 2A at the upper and lower ends of the arrange- 
ment, annular header members 4A each interposed 
between each pair of adjacent oil channel members 2A 
at each of opposite lateral ends of the arrangement, an 
annular end header member 4B interposed between, 
each side plate 3 and the oil channel member 2A adja- 
cent thereto at each of opposite lateral ends of the 
arrangement, outer fins 5 interposed between length- 
wise intermediate portions of each pair of adjacent oil 
channel members 2A and between lengthwise interme- 
diate portions of each side plate 3 and the oil channel 
member 2A adjacent thereto, inner fins 6 inserted in oil 
channels A of the respective oil channel members 2A, 
and two piping sockets 7 for connection to an oil inlet 
pipe and an oil outlet pipe, respectively. 
[0044] Each of the pair of plates 20A constituting the 



oil channel member 2A comprises a double-faced alu- 
minum brazing sheet which is in the form of a laterally 
elongated rectangle when seen from above. The plate 
20A has a generally square or rectangular oil passing 
hole 21 at each of opposite lateral ends thereof, and a 
channel portion 22 extending over the entire length 
thereof between the end holes 21 for forming the oil 
channel. The plate 20A has an opening 23 communicat- 
ing with the header member 4A and formed by the hole 
21 and an open end of the channel portion 22 which end 
is continuous with the hole. 

[0045] The plate 20A is made from a plate blank cut to 
a predetermined size by forming the two holes 21 and 
the channel portion 22, in the blank at the same time by 
press work. The die to be used for the work is preferably 
one dividable into two segments at the midportion of the 
length thereof. It is then possible to readily prepare 
plates 20 A of different lengths as desired by interposing 
an intermediate die member between the divided die 
segments and using the resulting die for press work. 
Alternatively the plate 20A may be prepared by forming 
the channel portion 22 in the plate blank cut to the pre- 
determined size by press work and then forming the two 
holes 21 in the respective opposite ends of the plate 
blank similarly by press work. The length of plate 20 A is 
then easily variable within the range of the sum of the 
lateral lengths of the two holes 21 even if a single kind 
of press die is used for forming the channel portion 22. 
[0046] Each side plate 3 corrprises a double-faced or 
single-faced aluminum brazing sheet having the same 
contour as the plate 20A. The upper side plate 3 has an 
oil outlet bore 31 in its right end. 

[0047] The pair of plates 20A are brazed with she 
recessed faces of their channel portions 22 opposed to 
each other, whereby the oil channel merrfoer 2A is 
formed (see FIGS. 2 and 3). 

[0048] Many header merrtoers 4 A are obtained by cut- 
ting a hollow aluminum extrudate of approximately 
square or rectangular cross section into lengths. Each 
o1 the upper and lower end faces of the header member 
4A comprises a flat portion 41 to be fitted to a flat por- 
tion 24 of the hole-defining edge of each of the plates 
20A paired to constitute the oil channel merrtoer 2A 
which portion 24 is approximately U-shaped when seen 
from above, and a recessed portion 42 to be fitted to a 
protuberant face of end 22a of channel portion 22 of the 
plate 20A (see FIGS. 2 and 3). These recessed portions 
42 are formed by press work or cutting. 
[0049] The end header merrrfDer 4B is obtained simi- 
larly from a hollow aluminum extrudate of approximately 
square or rectangular cross section. Of the upper and 
lower end faces of the member 4B, the end face to be 
opposed to the plate 20A corrprises a flat portion 41 to 
be fitted to the flat portion 24 of the hole-defining edge 
of the plate 20A, and a recessed portion 42 to be fitted 
to the protuberant face of end 22a of channel portion 22 
of the plate 20A. The other end face to be opposed to 
the side plate 3 comprises only a flat portion 41 to be f it- 
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ted to the inner surface of the side plate 3 (see FIG 2) 
[0050] At each of the opposite lateral ends of the 
cooler, the upper and lower end faces of each header 
members 4A are each brazed to the peripheral edge 
portion of the plate 20A immediately adjacent thereto 5 
arKi defining the opening 23 which comprises the hole 
21 of the plate 20 A and the open end of the channel por- 
tion 22 thereof for communication with the header mem- 
ber 4A, one of the upper and lower end faces of each 
end header member 4B is brazed to the peripheral edge io 
portion of the plate 20A immediately adjacent thereto 
and defining the opening 23 for communication with the 
member 4B, and the other end face is brazed to the 
inner surface of the side plate 3 immediately adjacent 
thereto. 75 
[0051 ] The outer fin 5 is in the form of a corrugated 
aluminum fin and has its crest portions and bottom por- 
tions brazed to the outer surfaces of pair of plates 20A 
constituting the oil channel member 2A. 
[0052] The inner fin 6 is similarly in the form of a cor- 20 
rugated aluminum fin and has its crest portions and bot- 
tom portions brazed to the inner surfaces of pair of 
plates 20A constituting the oil channel member 2A. 
[0053] The piping socket 7 is made of aluminum, is in 
the form of an annular member having an internally 25 
threaded portion, and is welded to the outer surfaces of 
left side walls of the end header member 4B positioned 
at the left lower end of the oil cooler 1 1 and the header 
member 4A adjacent to the member 4B, at edge por- 
tions of the walls defining a socket communication bore 30 
43 (see FIGS. 1 , 2, 4 and 5). The bore 43 is formed by 
semicircular cutouts 43B, 43A formed in the respective 
side walls of the end header member 4B and the header 
member 4A. As shown in FIGS. 4 and 5, the left ends of 
the pair of plates 20A positioned in the socket communi- 35 
cation bore 43 have a relatively small thickness and will 
not offer great resistance to the passage of oil through 
the bore 43, therefore causing no trouble wtien the oil 
cooler 1 1 is used. 

[0054] The piping socket 7 is similarly made of alumi- 40 
num. in the form of a generally annular member having 
an internally threaded portion and welded to the upper 
side plate 3 with its lower end portion of reduced outside 
diameter fitted in the socket communication bore 31 
formed in the right end portion of the upper side plate 3 45 
(see FIGS. 1 and 2), 

[0055] The oil cooler 1 1 can be obtained, for example, 
by assembling in a specified state the conponents, i.e.. 
the plates 20 A, side plates 3, header members 4 A, end 
header members 4B, outer fins 5 and inner fins 6. join- so 
ing the components collectively by vacuum brazing 
while restraining the assembly by a jig and welding the 
two piping sockets 7 individually to the header members 
4A. 48 concerned and to the side plate 3, so that the 
cooler is available with high productivity. The piping 55 
socket 7 for connection to the oil outlet pipe can be 
joined to the side plate 3 by collective vacuum brazing. 
[0056] With reference to FIG. 6. oil of high tempera- 



ture flows into the oil cooler 1 1 described above through 
one of the bores, 43, and then into the oil channels A of 
the oil channel members 2A from the left rightward 
through the header H at the left end. At this time, the 
high-temperature oil flowing through the oil channels A 
undergoes heat exchange with air of low temperature 
f bwing through the cooler transversely thereof between 
the lengthwise intermediate portions of the adjacent oil 
channel members 2A and between the lengthwise inter- 
mediate portions of the upper and lower side plates 3 
and the lengthwise intermediate portions of the oil 
channel members 2A adjacent to the respective plates 
3. whereby the oil is cooled. The cooled oil is thereafter 
run off from the other bore 31 through the header H at 
the right end. 

[0057] FIGS. 7 to 9 show a modification of pair of 
plates 20A for forming the oil channel mender 2A. 
According to the modification, the pair of plates 2GA 
each have a vertical wall 27 extending longitudinally 
thereof along each of its front and rear edges between 
the left and right header members 4 A so as to be in con- 
tact with the outer surfaces of these header menders 
4A for determining the inward position of the header 
members 4 A. The channel portion 22 of each of the pair 
of plates 20A is formed at its opposite ends with respec- 
tive vertical walls 28 extending transversely of the plate 
so as to be in contact with the inner surfaces of the 
respective left and right header members 4A for deter- 
mining the outward position of these header menrAjers. 
[0058] FIGS. 10 and 1 1 show anotiier modification of 
pair of plates 20A constituting the oil channel mender 
2A. The pair of plates 20A constituting ttie oil channel 
member 2A are each formed, along the edge defining 
each of the left and right holes 21 . with a slanting wall 29 
integral with the flat portion 24 and the channel portion 
22 and to be positioned at an acute angle with tiie inner 
surface of the header menrtoer 4A. With this modifica- 
tion, a sufficient amount of brazing material F can be 
filled in between tiie inner surface of the header mem- 
ber 4A and the inner surface of the slanting wall 2a to 
result in stabilized brasing. 

[CK)59] According to the illusti^ated modification, the left 
arxJ right holes 21 are formed in respective left and right 
extensions of tine tx5ttom wall 22a of the channel, por- 
tion 22 which are flush with the wall 22a, whereas these 
extensions need not always be at the same level as the 
bottom wall 22a. 

[0060] Further this modification may be provided only 
with the vertical wall 27 for determining the outward 
position of each of the corresponding header members. 

Second Embodiment 

[0061] This entjodiment is an application of the 
present invention to a conposite cooler which com- 
prises an air-cooled oil cooler and an air-cooled after 
cooler in conrt>ination for industrial devices such as 
compressors, and is shown in FIGS. 12 to 15. 
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[0062] This composite cooler 12 has the same con- 
struction as the first embodiment, \,e., the oil cooler 1 1 , 
shown in FIGS. 1 to 6 with the exception of the following 
features. 

[0063] With reference to FIGS. 13 and 1 4. plates 20B 
of the composite cooler 12 each have opposite lateral 
end holes 21 and a pair of striplike partitions 25 dividing 
the respective holes 21 each into front and rear two por- 
tions. Each of, the plates 20B has a channel portion 22 
divided into front and rear two portions by a ridgelike 
partition 26 projecting in the form of a reverse channel 
toward the recessed side of the channel portion 22 and 
having a top wall 26a extending laterally so as to be 
integral with the striplike partitions 25. A pair of plates 
20B are joined with the recessed surfaces of their chan- 
nel portions 22 opposed to each other, whereby a com- 
pressed air-oil channel member 28 is formed. 
[0064] Header members 4C each have a hollow por- 
tion divided into front and rear two portions by a vertical 
partition wall 43 corresponding to the striplike partition 
25 of the plate 20B. A recessed portion 42 in each of the 
upper and lower end faces of each header mender 4C 
is divided into front and rear two portions by a protrud- 
ing partition 44 f ittable in the recessed erKi of the ridge- 
like partition 26 of the plate 20B (see FIG. 8), End 
header members 4E also each have a hollow portion 
divided into front and rear two portions by a vertical par- 
tition wall 45 corresponding to the striplike partition 25 
of the plate 20B. Of the tpper and lower end faces of the 
end header member 4E, the end face to be opposed to 
the plate 20B has a recessed portion 42 which is 
divided into front and rear two portions by a protruding 
partition 44 f ittable in the recessed end of the ridgelike 
partition 26 of the plate 20B. 

[0065] Each of the upper and lower end faces of the 
vertical partition wall 45 of the header member 40 Is 
joined to the striplike partition 25 of the plate 20B 
opposed thereto, and the protruding partition 44 of the 
recessed portion 42 in each of the upper and lower end 
faces of the header member 4C is joined to the 
recessed end of the ridgelike partition 26 of the plate 
20B opposed thereto (see FIGS. 12 to 14). Each of the 
upper and lower end faces of the vertical partition wall 
45 of the end header member 4E is joined to the strip- 
like partition 26 of the plate 20B opposed thereto or to 
the Inner surface of a side plate 3 opposed thereto, and 
the protruding partition 44 of the recessed portion 42 
formed in one of the upper and lower end faces of the 
end header merrfcer 4E is joined to the recessed end of 
the ridgelike partition 26 of the plate 20B opposed 
thereto. 

[0066] The composite cooler 12 corrprises an after 
cooler portion provided by compressed air channels B 
at the front side, i.e., air upstream side, of the com- 
pressed air-oil channel members 2B and compressed 
air passing hollow portions 40B at the front side of the 
header members 4C, and an oil cooler portion provided 
by oil channels A at the rear side, i.e., air downstream 



side, of the fluid channel members 2B and oil passing 
hollow, portions 40 A at the rear side of the header mem- 
bers 4C. 

[0067] Inner fins 6 are inserted in the front com- 
5 pressed air channels B and the rear oil channels A of 
the channel members 2B (see FIGS. 13 and 14). 
[0068] With the composite cooler 12, the lower side 
plate 3 has a compressed air inlet bore at a right-end 
front portion thereof and an oil inlet bore at a left-end 
10 rear portion thereof, and the upper side plate 3 has a 
compressed air outlet bore at a left-end front portion 
thereof and an oil outlet bore at a right-end rear portion 
thereof. A piping socket 7 Is joined to the bore-defining 
peripheral edge portion of the plate in communication 
IS with each of these bores. 

[0069] The composite cooler 12 Is fabricated by the 
same process as the oil cooler 1 of the first emt)odl- 
ment. 

[0070] With reference to FIG. 15, compressed air hav- 

20 ing a high temperature and flowing into the after cooler 
portion of the composite cooler 1 2 from the compressed 
air inlet bore passes through a corrpressed air heater 
HB at the right end and then flows through the com- 
pressed air channels B of she channel members 2B 

25 from the right leftward. At this time, the compressed air 
of high temperature flowing through the air channels B 
undergoes heat exchange with air of low temperature 
ftowing through the cooler from the front rearward 
between the lengthwise intermediate portions of each 

30 pair of adjacent channel members 2B arxi between the 
lengthwise intermediate portion of each of the upper 
and lower side plates 3 and the lengthwise intermediate 
portion of the channel menrtoer 2B adjacent thereto, 
through tiie plates 20B, outer fins 5 and inner fins 6, 

35 whereby the compressed air is cooled. The coded com- 
pressed air thereafter flows through a compression air 
header HB at the 1^ end and is run off from the com- 
pressed air outiet bore. At the same time, oil having a 
high temperature and flowing into the oil cooler portion 

40 oi the composite cooler 12 via the oil Inlet bore passes 
tfirough an oil header HA at ttie left end and tiien flows 
through the oil channels A of tiie channel members 2B 
from the left rightward. At this time, the oil of high tem- 
perature flowing through the oil channels A undergoes 

45 heat exchange with the air of low temperature, whereby 
the oil is cooled. The cooled oil thereafter flows through 
an oil header HA at the right end and is run off through 
the oil outiet bore. 

[0071] Although not shown, the second enrt)odiment 
50 nnay be modified like the pair of modified plates of the 
first embodiment- The pair of plates 20B may each have 
a vertical wall 27 extending longitudinally thereof along 
each of its front and rear edges between the left and 
right header members 4C so as to be In contact with the 
55 outer surfaces of these header members 4C for deter- 
mining the inward position of the header members 4C. 
Further as indicated in chain lines in FIG. 13, the chan- 
nel portion 22 of each of the pair of plates 20B may be 



8 



<EP 09438e4A1 I > 



15 



EP 0 943 884 A1 



16 



formed at each of its opposite ends with tv/o vertical 
walls 28 extending transversely of the plate and posi- 
tioned at opposite sides of the ridgelike partition 26 so 
as to be in contact with the inner surface of the corre- 
spending header member 4C for determining the out- s 
ward position of the header member. 
[0072] The second embodiment may be further modi- 
fied like another modification of pair of plates of the first 
embodiment. The pair of plates 20B constituting the 
compressed air-oil channel member 2B may each be io 
formed, along the edge defining each of the left and 
right holes 21, with a slanting wall 29 integral with the 
flat portion 24 and the channel portion 22 and to be 
positioned at an acute angle wrth the inner surface of 
the header member 4Q With the second errtoodiment. is 
the slanting wall 29 makes an acute angle also with the 
surface of the vertical partition wall 45 and is integral 
with the striplike partition 25. Of the pair of plates 
according to this modification, the upper plate 20B only 
is shown in FIG, 1 6; the lower plate is symmetrical to the 20 
upper plate. According to this modification, a sufficient 
amount of brazing material F can be filled in between 
the outer surface of the slanting wall 29 and the inner 
surface of the header member 4C and between the 
slanting wall outer surface and the surface of the parti- 25 
tion wall 45 opposed thereto. 

[0073] According to the illustrated modification, the left 
and right holes 21 are formed in respective left and right 
extensions of the bottom wall 22a of the channel portion 
22 which are flush with the wall 22a. whereas these 30 
extensions need not always be at the same level as the 
bottom wall 22a. 

[0074] Further this modification may have only, the 
vertical walls 27 indicated In chains lines in FIG. 16 and 
formed in the same manner as described with reference 35 
to FIG. 13 for determining the outward position of the 
con-esponding header member. 

Third Enrt)odiment 

40 

[0075] This embodiment is an application of the 
present invention to an air-cooled oil cooler for industrial 
devices such as compressors, and is shown in FIG. 17. 
[0076] This oil cooler 1 3 has the same construction as 
the second embodiment, i e., the conposite cooler 12, 45 
shown in FIGS. 1 2 to 1 5 with the exception of the follow- 
ing feature. 

[0077] As shown in FIG. 17. the oil cooler 13 has at 
the right end thereof header members 4D and end 
header members (not shown) which have no vertical so 
partition walls 45. Accordingly, front and rear two head- 
ers H are formed at the left end of the oil cooler, and one 
header H is formed at the right end thereof 
[0078] The lower side plate 3 of the oil cooler 13 has 
an oil irdet bore at a left-end rear portion thereof, and 55 
the upper side plate 3 has an oil outlet bore at the left- 
end front portion. A piping socket 7 is joined to the 
peripheral edge portion of the plate defining each of 



these bores. 

[0079] As shown in FIG, 17, oil having a high temper- 
ature and flowing into the oil cooler 13 via the oil inlet 
bore passes through the rear header H at the left end 
and then flows through the rear oil channels A of the oil 
channel members 2B from the left rightward into the 
header H at the right end, from which the oil flows 
through the front oil channels A of the oil channel mem- 
bers 2B from the right leftward in countercurrent relation 
with the oil flow through the rear oil channels A. At this 
time, the oil of high temperature flowing through the 
front and rear oil channels A undergoes heat exchange 
with air of low temperature flowing through the cooler 
from the front rearward between the lengthwise inter- 
mediate portions of each pair of adjacent oil channel 
members 2B and between the lengthwise intermediate 
portion of each of the upper and lower side plates 3 and 
the lengthwise intermediate portion of the oil channel 
member 2B adjacent thereto, through the plates 20B, 
outer fins 5 and inner fins 6, whereby the oil is cooled. 
The cooled oil thereafter flows through the front header 
H at the left end and is run off from the oil outlet bore. 
[0080] The oil cooler 1 3 is so adapted that the oil flows 
through the front and rear oil channels A of the oil chan- 
nel members 2B in countercurrent relation as described 
above, therefore achieves an improved heat exchange 
efficiency and can consequently be compacted. 

Fourth Embodiment. 

[0081] This en±Kxliment is an application of the 
present invention to an air-cooled oil cooler for industrial 
devices such as compressors, and is shown in FIGS. 
18. 

[0082] This oil cooler has the same construction as 
the first embodiment, i.e., the oil cooler 11, shown in 
FIGS. 1 to 6 with the exception of the following feature. 
[0083] The oil cooler comprises oil channel menders 
2C each comprising an upper first plate 20A having the 
same construction as the plate 20A shown in FIGS. 1 to 
6, and a flat lower second plate 20C having a fluid pass- 
ing hole 21 at each of opposite lateral ends thereof. 
These plates are joined with the recessed surface of the 
channel portion 22 of the first plate 20A down to form 
the fluid channel member 2C. 

[0084] Header members 4B each interposed between 
each pair of adjacent fluid channel members 2C at each 
of opposite lateral ends of the cooler have the same 
construction as the end header merrber 4B of the oil 
cooler 1 1 according to the first embodiment. The header 
merrier, 4B has an upper face which comprises a flat 
portion 41 to be fitted to the outer surface of the periph- 
eral edge portion of the second plate 20C defining the 
end hole 21 thereof. The upper end face of the header 
member 4B is joined to the hole-defining peripheral 
edge portion of the second plate 20C opposed thereto. 
The lower end face of the header member 4B is joined 
to the peripheral edge portion of the first plate 20A 
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opposed thereto and defining an opening 23 formed by 
the end hole 21 of the first plate 20A and the open end 
of the channel portion 22 thereof for communication 
with the header member. 

[0085] in the case of this oil cooler, the second plate 
20C need not be formed with the channel portion. Of the 
upper and lower end faces of the header member 4B, 
only the lower end face to be opposed to the first plate 
20 A needs to be worked on to form a recess portion 42 
Accordingly, the number of working steps can be corre- 
spondingly decreased to achieve improved productivity 
[0086] Although not shown, the first plate 20 A and the 
second plate 20C of the fourth embodiment described 
may each have a vertical wall 27 extending longitudi- 
nally thereof along each of front and rear edges the 
plate between the corresponding pair of laterally 
opposed header members 4B so as to be in contact with 
outer surfaces of the opposed header menders 4B for 
determining the inward position of the opposed header 
members. Further as indicated in chain lines in FIG. 18, 
the channel portion 22 of the first plate 20A and the 
inner portion of the second plate 20C defining the oppo- 
site end holes 21 may each be formed at opposite ends 
thereof with respective vertical walls 28 extending trans- 
versely of the piate so as to be in contact with inner sur- 
faces of the corresporxiing pair of laterally opposed 
heada^ menders 48 for determining the outward posi- 
tion of the opposed header menders. 
[0087] Like the upper plate 20A of FIG. 10. the first 
plate 20 A of the fourth embodiment may be formed, 
along the edge defining each of the left and right holes 
21 , with a slanting wall 29 integral with the flat portion 24 
and the channel portion 22 and to be positioned at an 
acute angle with the inner surface of the header mem- 
ber 48. In addition to the slanting wall 29, the first plate 
20A and the second plate 20C may be formed with ver- 
tical walls 28 for determining the outward position of the 
header member 48. 

Fifth Embodiment 

[0088] This embodiment is an application of the 
present invention to a composite cooler which com- 
prises an air-cooled oil cooler and an air-cooled after 
cooler in combination for industrial devices such as 
compressors, and is shown in FIG. 19. 
[0089] This conposite cooler has the same construc- 
tion as the second embodiment, i.e., the composite 
cooler 12, shown in FIGS. 12 to 15 as the first embodi- 
ment with the exception of the folbwing features. 
[(K)90] This composite cooler comprises compressed 
air-oil channel members 2D each conpristng an upper 
first plate 20B having the same construction as the plate 
208 shown in FIGS. 12 to 14, and a flat lower second 
plate 20D having a fluid passing hole 21 at each of 
opposite lateral ends thereof, with the end hole 21 
divided into front and rear two portions by a striplike par- 
tition 25 extending longitudinally of the plate. These 



plates are joined with the recessed surface of the chan- 
nel portion 22 of the first plate 20B down to form the 
channel member 2D. 

[0091 ] Header members 4E each interposed between 

5 each pair of adjacent compressed air-coil channel 
members 2D at each of opposite lateral ends of the 
cooler have the same construction as the end header 
member 4B of the composite cooler 12 according to the 
second embodiment. The header member 4E has an 

10 upper face which comprises a flat portion 41 to be fitted 
to the periph©*al edge portion of the second plate 200 
defining the end hole 21 thereof. The upper end face of 
the header member 4E is joined to the hole-defining 
peripheral edge portion of the second plate 20D 

75 opposed thereto. The lower end face of the header 
member 4E is joined to the peripheral edge portion of 
the first plate 20B opposed thereto and defining an 
opening 23 formed by the end hole 21 of the first plate 
20B and the open end of the channel portion 22 thereof 

20 for communication with the header member 4E. Each of 
the upper and lower end faces of the vertical partition 
wall 45 of the header member 4E is joined to the strip- 
like partition 25 of the second or first plate 20D or 208 
opposed thereto, and the protruding partition 44 of the 

25 recessed portion 42 in the lower end face of the header 
member 4E is joined to the recessed end of the ridgelike 
partition 26 of the first plate 208 opposed thereto. 
[0092] In the case of this composite cooler, the second 
plate 20D need not be formed with the channel portion 

30 22. Of the upper and lower end faces of the header 
member 4E, only the lower end lace to be opposed to 
the first plate 208 needs to be worked on to form a 
recess portion 42. Accordingly, the number of working 
steps can be correspondingly decreased to achieve 

35 improved productivity. 

[0093] Although not shown, the first plate 208 and the 
second plate 20D of the fifth embodiment described 
may each have a vertical wall 27 extending longitudi- 
nally thereof along each of front and rear edges the 

40 plate between the corresponding pair of laterally 
opposed header members 4E so as to be in contact with 
outer surfaces of the opposed header members 4E for 
determining the inward position of the opposed header 
members. Further as indicated in chain lines in FIG 19, 

45 the channel portion 22 of the first plate 208 and the 
inner portion of the second plate 20C defining the oppo- 
site end holes 21 may each be formed at opposite ends 
thereof with respective vertical walls 28 extending trans- 
versely of the plate so as to be in contact with inner sur- 

50 faces of the corresponding pair of laterally opposed 
header members 4E for determining the outward posi- 
tion of the opposed header members. 
[0094] Like the plate 20B shown in FIG, 16, the first 
plate 208 of the fifth errd^odiment may be formed, along 

55 the edge defining each of the left and right holes 21. 
with a slanting wall 29 integral with the flat portion 24 
and the channel portion 22 and to be positioned at an 
acute angle with the inner surface of the header mem- 
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ber 4E. With the fifth embodiment, the slanting wait 29 
makes an acute angle also with the surface of the verti- 
cal partition wall 45 and is integral with the striplike par- 
tition 25. 

5 

INDUSTRIAL APPLICABILITY 

[CK)95] The heat exchangers of the present invention 
are useful as air-cooled oil coolers or air-cooled after 
coolers for various industrial devices, or as composite io 
coolers comprising an air-cooled oil cooler and an air- 
cooled after cooler in combination for industrial devices 
such as compressors. 

Claims is 

1. A heat exchanger corr^Drising a plurality of fluid 
channel members arranged one above another in 
parallel at a spacing and each composed of a pair 

of plates, each of the plates having a fluid passing 20 
hole at each of opposite lateral ends thereof and a 
channel portion extending over the entire length 
thereof between the end holes for forming a fluid 
channel, the pair of plates being joined with 
recessed surfaces of their channel portions 25 
opposed to each other to form the fluid channel 
menrt>er; and annular header men±>ers each inter- 
posed between each pair of adjacent fluid channel 
members at each of opposite lateral ends of the 
heat exchanger, each of the header merrtoers hav- 30 
ing upper and lower end faces each comprising a 
flat portion to be fitted to a flat portion of an edge of 
each plate defining the end hole thereof and a 
recessed portion to be fitted to a protuberant end 
face of the plate channel portion, the upper and 35 
lower end faces of each of the header members at 
each of the opposite lateral ends of the exchanger 
being joined to a peripheral edge portion of the 
plate immediately adjacent thereto and defining an 
opening formed by the end hole of the plate and an 40 
open end of the channel portion thereof for commu- 
nication with the header member to form a header 
at each of the opposite lateral ends. 

2. A heat exchanger according to claim 1 wherein at 45 
least one of the opposite end holes of each plate is 
divided into front and rear portions by a striplike 
partition extending laterally, the channel portion of 
the plate being divided into front arKi rear portions 

by a ridgelike partition projecting in the form of a so 
reverse channel toward a recessed side of the 
channel portion and having a top wall extending lat- 
erally so as to be integral with the striplike partition, 
the header members at at least one of the opposite 
lateral ends of the exchanger each having a hollow ss 
portion divided into front and rear portions by a ver- 
tical partition wall corresponding to the striplike par- 
tition of the plate, the recessed portion in each of 



the upper and lower end faces of each header 
member with the vertical partition wall being divided 
into front and rear portions by a protruding partition 
f ittable to a recessed end of the ridgelike partition of 
the plate, each of upper and lower end faces of the 
vertical partition wall being joined to the striplike 
partition of the plate opposed the^eto, the protrud- 
ing partition of the recessed portion in the end face 
of the header merrtoer being joined to the recessed 
end of the ridgeiike partition of the plate opposed 
thereto. 

A heat exchanger comprising a plurality of fluid 
channel merT4)ers arranged one above another in 
parallel at a spacing and each composed of a first 
plate and a second plate, the first plate having a 
fluid passing hole at each of opposite lateral ends 
thereof and a channel portion extending over the 
entire length thereof between the end holes for 
forming a fluid channel, the second plate having a 
fluid passing hole at each of opposite lateral ends 
thereof, the plates being joined with a recessed sur- 
face of the channel portion of the first plate 
opposed to the second plate to form the fluid chan- 
nel merr±)er; and annular header members each 
interposed between each pair of adjacent fluid 
channel members at each of opposite lateral ends 
of the heat exchanger, each the header members 
having upper and lower end faces one of which 
comprises a flat portion to be frtted to a peripheral 
edge portion of the second plate defining the end 
hole thereof, the other end face comprising a flat 
portion to be fitted to a flat portion of an edge of the 
first plate defining the end hole thereof and a 
recessed portion to be fittad to a protuberant end 
face of the channel portion of the first plate, one of 
the upper and lower end faces of each of the 
header members at each of the opposite lateral 
ends of the exchanger being joined to the hole- 
defining peripheral edge portion of the second plate 
opposed thereto, the other end face being joined to 
a peripheral edge portion of the first plate opposed 
thereto and defining an opening formed by the end 
hole of the first plate and an open end of the chan- 
nel portion thereof for communication with the 
header member to form a header at each of the 
opposite lateral ends. 

A heat exchanger according to claim 3 wherein at 
least one of the opposite end holes of the first plate 
is divided into front and rear portions by a striplike 
partition extending laterally, the channel portion of 
the first plate being divided into front and rear por- 
tions by a ridgelike partition projecting in the form of 
a reverse channel toward a recessed side of the 
channel portion and having a top wall extending lat- 
erally so as to be integral with the striplike partition, 
at least one of the opposite end holes of the second 
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piate being divided into front and rear portions by a 
striplike partition corresponding to the stnpiike par- 
tition of the first plate, the header members at at 
least one of the opposite lateral ends of the 
exchanger each having a hollow portion divided 
into front and rear portions by a vertical partition 
wall corresporKling to the striplike partition of the 
plate, the recessed portion in one of the upper and 
lower end faces of each header member with the 
vertical partition wall being divided into front and 
rear portions by a protruding partition fittable to a 
recessed end of the ridgelike partition of the plate, 
each of upper and lower end faces of the vertical 
partition wall being joined to the striplike partition of 
the piate opposed thereto, the protruding partition 
of the recessed portion in the end face of the 
header menrfcer being joined to the recessed end of 
the ridgelike partition of the plate opposed thereto. 

5. A heat exchanger according to claim 1 or 3 wherein 
a piping socket communication bore is formed 
across at least two adjacent header menders of the 
header at at least one of the opposite lateral ends of 
the exchanger, with one end of at least one pair of 
plates of the fluid channel member positioned in the 
socket communication bore. 

6. A heat exchanger according to claim 1 or 3 wherein 
the pair of plates forming the fluid channel member 
each have a vertical wall extending bngitudinaily 
thereof along each of front and rear edges of the 
piate between the corresponding pair of laterally 
opposed header members so as to be in contact 
with outer surfaces of the opposed header mem- 
bers for determining the Inward position of the 
opposed header members. 

7. A heat exchange* according to claim 1 or 3 wherein 
the channel portion of each of the pair of plates 
constituting the fluid channel member is formed at 
opposite ends thereof with respective vertical walls 
extending transversely of the plate so as to be in 
contact with inner surfaces of the corresponding 
pair of laterally opposed header members for deter- 
mining the outward position of the opposed header 
members. 

8. A heat exchanger according to claim 6 wherein the 
channel portion of each of the pair of plates consti- 
tuting the fluid channel member is formed at oppo- 
site ends thereof with respective vertical walls 
extending transversely of the piate so as to be in 
contact with inner surfaces of the corresponding 
pair of laterally opposed header members for deter- 
mining the outward position of the opposed header 
members. 

9. A heat exchanger according to claim 3 wherein the 



channel portion of the first plate and an inner por- 
tion of the second plate defining the opposite end 
holes are each formed at opposite ends thereof 
with respective vertical walls extending transversely 
5 of the plate so as to be in contact wrth inner sur- 

faces of the corresponding pair of laterally opposed 
header members for determining the outward posi- 
tion of the opposed header members. 

10 10. A heat exchanger according to claim 3 wherein the 
first plate and. the second plate forming the fluid 
channel member each have a vertical wall extend- 
ing longitudinally thereof along each of front and 
rear edges of the plate between the corresponding 
75 pair of laterally opposed header members so as to 
be in contact with outer surfaces of the opposed 
header menrtoers for determining the inward posi- 
tion of the opposed header members, and the 
channel portion of the first plate and an inner por- 
20 tion of the second plate defining the opposite end 
holes are eadi formed at opposite ends thereof 
with respective vertical walls extending transversely 
of the plate so as to be in contact with inner sur- 
faces of the corresponding pair of laterally opposed 
25 header members for determining the outward posi- 
tion of the opposed header members. 

11. A heat exchanger according to claim 1 wherein the 
pair of plates constituting the fluid channel member 

30 are each formed, along an edge thereof defining 
each of the opposite end holes, with a slanting wall 
positioned at an acute angle with an inner surface 
of the header member and integral with the flat por- 
tion and the channel portion. 

35 

12. A heat exchanger according to claim 2 wherein the 
pair of plates constituting the fluid channel ment>er 
are each formed, along an edge thereof defining 
the end hole having the striplike partition, with a 

40 slanting wall positioned at an acute angle with an 
Inner surface of the header member and an inner 
surface of the vertical partition wall and integral with 
the flat portion, the striplike partition and the chan- 
nel portion. 

45 

13. A heat exchanger according to claim 3 wherein the 
first plate is formed, atong an edge thereof defining 
each of the opposite end holes, with a slanting wall 
positioned at an acute angle with an inner surface 

50 of the header member and integral with the flat por- 
tion and the channel portion 

14. A heat exchanger according to claim 4 wherein the 
first plate is formed, along an edge thereof defining 

55 the end hole having the striplike partition, with a 
slanting wall positioned at an acute angle with an 
inner surface of the header member and an inner 
surface of the vertical partition wall and integral with 
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the fiat portion, the stiiplike partition and the chan- 
nel portion. 
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FIG. 7 
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